The paper discusses three corticioid species of the genus Vararia P. Karst. Two species, Vararia gallica (Bourdot & Galzin) Boidin and Vararia ochroleuca (Bourdot & Galzin) Donk, are reported from Poland for the first time. The cosmopolitan species Vararia investiens P. Karst., previously known only from one Polish record, was rediscovered after over 100 years since the previous Polish collection. Macro-and micromorphological characters of the Polish collections are described and illustrated. The knowledge of their distribution and ecology is briefly summarized. a key to European members of the genus is given.
Gabon and the Central african republic (e.g., Boidin 1967; Boidin, Lanquetin 1975 , 1977 , 1984 Boidin et al. 1976 Boidin et al. , 1987 Boidin, Gilles 1999) . The genus was also studied in asiatic russia (Parmasto 1965 (Parmasto , 1970 , argentina (Greslebin, rajchenberg 1997) and Hawaii (Gilbertson, Hemmes 1997) . it is quite well known at present and includes about 60 species which mainly occur in tropical and subtropical areas of the world (Boidin, Gilles 1999; Hjortstam, ryvarden 2007) . in Europe Vararia is not well represented, having only 7 species, all of which are rarely reported (Hallenberg, Erik sson 1985; Boidin, Michel 1998) .
In Poland, only Vararia investiens was previously reported from three localities situated closely together in the vicinity of Międzyrzec Podlaski (NE Poland) (Eichler 1900 (Eichler , 1904 , as Corticium investiens (Schwein.) Bres.). Vararia species were not reported from Poland over the next one hundred years.
The aim of this paper is to review the current state of knowledge on the genus Vararia in Poland.
MaTEriaL aND METHoDs
The study is based on specimens collected by the author during field studies in the Białowieża Forest (równina Bielska plain), the Kaszubski Landscape Park (Pojezie� Pojezierze Kaszubskie lakeland) and the Puszcza Niepołomicka forest (Nizina Nadwiślańska lowland), carried out during the vegetation seasons of 2008 and 2009 .
The colour and configuration of the hymenial surface and marginal zone were noted using fresh specimens. Macromorphological characters were additionally observed in dried materials, while micromorphological characters only in dried specimens. Freehand sections of each specimen were made under a nikon SMZ-2T microscope with a normal razor blade and observed under a Nikon Eclipse E�400 light microscope with × 1250 magnification and using an oil immersion objective. Microstructural elements were examined and measured in Melzer's reagent, 5% KoH and cotton blue in lactic acid. sulphovanillin was used to observe reactions of gloeocystidia. The formulae for these can be found in Hjortstam et al. (1987) . spore measurements in the descriptions of the species are based on 30 measurements per specimen. The following abbreviations are used in the descriptions of species: L m = mean length of all measurements of spores from all collections of the species, W m = mean width of all measurements of spores from all collections of the species, Q m = L m to W m ratio, Q = length to width range ratio, n = number of measurements. spore size is given without the apiculus. Extreme values are given in parentheses and the 90 % most commonly recorded values are given in between. None of the mea� surements were taken from a spore print. Line drawings were made by author with a drawing tube (nikon Y-IDT) or were made from images acquired with a nikon coolpix 4500 digital camera. Specimens are deposited at KRAM and duplicates are in the author's private herbarium (DK).
rEsuLTs aND DisCussioN

Vararia gallica
Bull. soc. Nat. oyonnax 5: 78 (1951) . Asterostromella epiphylla var. gallica Bourdot & Galzin, Bull. Soc. mycol. Fr. 27 (2): 265 (1911) .
Asterostromella gallica (Bourdot & Galzin) Bourdot & Galzin in Pilát, Annls mycol. 25 (3/4): 255 (1927) .
Basidiocarps annual, resupinate, widely effused, membranaceous, waxy-crustose and partly pulverulent, very thin, up to 45 μm thick, closely adnate, not separable. Margin not differentiated, thin but clear, rhizomorphs or hyphal strands absent. Hymenial surface smooth, indistinctly farinose, under the lens rough by projections of ultimate branches of dichohyphidia, whitish when fresh, whitish-grey to pale cream when dry. Hyphal system dimitic. Generative hyphae 1.5�3.0 μm, without clamp connections, hyaline, thin-walled, forming very thin subicular layer consisting of hyphae parallel to the substratum. catahymenium composed with dichohyphidia, gloeocystidia and basidia. Dichohyphidia grow singly or in small groups, rarely forming dense concentrations, dichotomously branched with branched part more or less globose in outline, resembling asterohyphidia of Asterostroma laxum Bres., with relatively long ultimate branches, up to 5 μm; individual branches thick�walled with narrow lumen, 1.5�2.0 μm wide, with subulate ends, thick walls strongly dextrinoid and cyanophilous, hyaline or pale cream�yellowish when observed in 5% KoH. Gloeocystida 15.0�32.0 × 4.0�5.5 μm, sulphonegative, cylindrical, clavate and fusiform, most often with a single or uniquely with two outgrowths up to 8 μm long. Basidia cylindrical with constriction in the middle part to typically utriform, 23�42 × 4�6 μm, basal part up to 10.5 μm wide, with 4 sterigmata, without basal clamp. Basidiospores (7.8�)9.6�11.2(�11.5) × (4.0�)4.4�5.0(�5.5) μm (L m = 9.89 μm; W m = 4.90 μm; Q m = 2.02; Q = 1.7-2.52; n = 60), pin-shaped, lacrymoid to fusiform, always with rounded apex, smooth, hyaline, thin-walled, with indistinctly amyloid suprahilar plage, a few with oil droplets inside, non-dextrinoid, non-cyanophilous. 
commentS. Vararia gallica is distinguished from other European
Vararia species by a whitish and very thin basidiocarp, the shape and size of spores, stellate dichohyphidia, the absence of clamps on generative hyphae and the occurrence in wet localities on dead stems of herbaceous plants or, rarely, on fallen twigs of deciduous trees (e.g., Salix). Vararia cremeoavellanea Pouzar is very similar but differs from Va raria gallica by having shorter spores (up to 9.5 μm) and wider gleocystidia (6�9 μm). It occurs on dead wood in dry places with xerothermic vegetation. Boidin & Lanquetin (1975) of the lake, are for the first time reported as a substrate for this species. in Poland, Phragmitetum australis (Gams 1927) schmale 1939 is a commonly occurring plant association (Matuszkiewicz 2007) , but its fungal diversity is poorly recognized (Mazurkiewicz�zapałowicz et al. 2006 ). it may therefore be possible to find further localities of Vararia gallica in this plant association.
The literature data indicate that Vararia gallica is a very rare European species, reported from Denmark (Christiansen 1960 ), France (Boidin, Lanquetin 1975; Boidin, Gilles 1999; Boidin, Michel 1998) , Germany (Grosse�Brauckmann, Kummer 2004) , the Netherlands (arnolds et al. 1995) , the Czech republic (Pouzar 1982), sweden (Hjortstam 1984) , Estonia (Parmasto, Parmasto 2005) , spain (Tellería 1990) and Poland. A single specimen of Vararia gallica was reported from the Lanaittu Valley in Sardinia in Italy. The specimen was collected from the stems of Helichrysum Mill. growing below the soil line (Bernicchia 2001; onofri 2005 Basidiocarps annual, resupinate, widely effused, membranaceous when fresh to chalky-crustaceous when dry, not separable, up to 0.4 mm thick, forming irregular patches and linear areas up to 35 cm long and 10 cm wide. Hymenial surface smooth, slightly pulverulent under lens, cream, straw-coloured, warm yellow or ochraceous, sterile parts sometimes with a pale orange tint. Margin usually paler than the hymenial surface, thinning out, adnate, powdery to fibrillose, a few narrow hyphal strands sometimes present. Hyphal system dimitic. Generative hyphae clamped, clamps present at all primary septa, hyaline, 1.6�4.8 μm wide, scantly branched, mainly thin� walled, but thick-walled to nearly solid hyphae also present in the subicular layer and in the core of hyphal strands. Dichohyphae and dichohyphidia are predominant structures in all parts of the basidiocarp, thick�walled, with main branches 0.8�3.2 μm wide, pale yellow in 5% KoH, with variable dextrinoid reaction, from golden yellow red to dark red brown. Dichohyphae present in hyphal strands, subicular and subhymenial layer, with long main and ultimate branches, up to 55 μm, main branches up to 3 μm wide. Dichohyphidia in the hymenial layer more robust than subicular and subhymenial ones, more or less ellipsoid in outline, with main branches up to 4.5 μm wide, ultimate branches slender and pointed. Septate "elbow-like" swellings sometimes observed on the main branches of dichohyphidia. catahymenium consists of dichohyphidia, basidia and gloeocystidia. Gloeocystidia irregular in shape, cylindrical, clavate to subulate, few with schizopapillae; subulate gloeocystidia 30�48 × 3.5�4.8 μm, cylindrical and clavate gloeocystidia 35�80 × 4�10 μm, thin�walled, with yellowish, granular content; all cystidia sulphonegative. Basidia scanty, cylindrical to clavate and elongate, with constriction, 30�45 × 4�5 μm, with 4 sterigmata, basal part up to 7.5 μm wide. Basidiospores pip�shaped, lacrymoid to fusiform or clavate� fusiform, with a rounded apex and long acuminate tip often separated from the main spore body by a (pseudo)septum, sometimes collapsed, smooth, thin-walled, commentS. Main characters of Vararia investiens are the presence of clamp connections on generative hyphae and fusiform spores with a (pseudo)septum. Basidiospores are unique among European members of the genus: a (pseudo)septate spore tip is observed only in this species making its determination quite easy. other species with fusiform spores with secondary (pseudo)septum are known from subtropical and tropical areas and, in general, their spores are longer than those of Vararia investiens.
Vararia investiens seems to be the most common, widely distributed, almost cosmopolitan species, so far known from Europe (e.g., Boidin, Michel 1998; Boidin, Gilles 1999) , asia (Parmasto 1970; Ying 1980; Teng 1996) , North and Central america (rogers, Jackson 1943; Gilbertson 1965; Welden 1965; Ginns, Lefebvre 1993) , south america (Dennis 1970; Hjortstam, ryvarden 2007) and australia (Cunningham 1963) and New zealand. Welden (1965) cited specimens of Vararia investiens from Puerto Rico, Jamaica, canada and the uSA. The material from Puerto Rico has spores measuring 18�21 × 3�4 μm which are longer than usually reported in Vararia investiens and the collection probably represents Vararia cremea Boidin, Lanq. & Gilles.
in Europe Vararia investiens occurs in Denmark (Christiansen 1960) , Estonia (Järva, Parmasto 1980 ), France (Boidin, Michel 1998; Boidin, Gilles 1999) , Finland, Norway, sweden (Hjortstam 1984; Hallenberg, Eriksson 1985) , Germany (Krieglsteiner 1991) , italy (onofri 2005), spain (Tellería 1990 ) and ukraine (akulov et al. 2003) .
From Poland the species was previously reported by Eichler (1900 Eichler ( , 1904 , as Cor ticium investiens (schwein.) Bres.). The specimen reported in the 1900 paper was probably fertile and was identified by Bresadola. subsequent collections, mentioned in the publication from 1904, were certainly sterile (Eichler (1904) wrote: "i did not see basidiospores")) and thus their determination should be regarded as uncertain. Basidiocarps annual, resupinate, forming irregular, scattered patches when covering wood remnants in litter and widely effused, circular or elongate areas up to 20 cm long when growing on the underside of fallen branches and trunks, closely adnate, not separable, soft membranaceous to crustaceous, brittle with age and when dry. Hymenial surface smooth and indistinctly pruinose, cream�coloured to pallid ochraceous. Margin brighter than hymenial surface, whitish, thin or partially thinning out, farinose to delicately fibrillose, sometimes with a few narrow hyphal strands. Context on the transverse section white to cream�coloured, 120�270 μm thick. Hyphal system dimitic. Generative hyphae few, 2.0�3.0 μm, without clamp connections, hyaline, rarely branched and sometimes with anastomoses. Dichohyphidia very abundant and of two kinds: 1) forming loose texture in the subicular and subhymenial layer, 0.5�1.8 μm thick, dichotomously branched, with long ultimate branches up to 45 μm long; 2) dichohyphidia in hymenial layer with denser and shorter branches than subhymenial and subhymenial ones, more or less globose in outline, dichotomously branched, with short ultimate branches, 2.0�6.0 μm long, subulate at top, thick-walled, almost hyaline to straw-coloured or yellowish in KoH but strongly dextrinoid (dark red brown) in Melzer's reagent. Thick walls of dichohyphidia cyanophilous. The catahymenium consists of dichohyphidia as well as of gloeocystidia and basidia. Gloeocystidia 16�34 × 4.5�7.5 (10.0) μm, with commentS. The species is easily recognizable by its small, ellipsoid, non-amyloid spores, the absence of clamps on generative hyphae and sulphonegative, ventricose�rostrate and obtuse cystidia, very few with schizopapillae. in the field, Vararia ochroleuca may by confused with well developed specimens of Amphinema byssoides (Pers.) J. Erikss., which has the same ecological preferences and mostly covers wood remnants in forest litter. In addition, spores of both species are somewhat similar in shape and size. Basidiocarps of the latter are more delicate, softer, with a byssoid subiculum and distinctly fibrillose margin. Amphinema byssoides is monomitic and has hyphoid, finely encrusted leptocystidia, and lacks dextrinoid dichohyphidia.
Vararia ochroleuca is very rarely reported from Europe. it is overlooked in field studies because its inconspicuous basidiocarps, often hidden in forest litter. it is known from two localities in sweden (Hallenberg, Eriksson 1985) and a single locality in norway (Ryvarden et al. 2003) . It is known from one record from Germany (Krieglsteiner 1991 ), a few collections from France (Boidin, Lanquetin 1975) , the Netherlands (Donk 1930; arnolds et al. 1995) , austria (Dämon 2001; Hallenberg, Michelitsch 1983) , Great Britain (Legon et al. 2005) , Estonia (Parmasto 1970; Järva, Parmasto 1980) , italy (onofri 2005) and spain (Tellería 1990 ). outside Europe, it was recorded in armenia and asiatic russia (Parmasto 1970) . Vararia ochroleuca reported from india (Thind, rattan 1973) represented Vararia vassilievae Parmasto (rattan 1977) . New zealand's specimens published under the name Vararia ochroleuca (Cunnigham 1963) belongs to Vararia cunninghamii Boidin & Lanq. (Boidin, Lanquetin 1975) . it is currently known from New zealand and southern argentina (Greslebin, rajchenberg 1997 (Welden 1965; Boidin, Lanquetin 1984) .
